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(^SEMICONDUCTOR LASER ELEMENT 
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PURPOSE: To make it possiTH^to ensure self-excited oscillation, by providing 
two neighboring oscillating regions^ and utilizing the mutual interference of 
the oscillations in both regions. 

CONSTITUTION: Absorption of oscillated 7i£fetby N- and P-type GaAs layers 
2 and is less. Therefore, when an injected currenH&^creased, at first oscillation 
is started in a left active layer region correspond injtHoa wide groove. When 
the injected current is further increased, oscillation is atee^started in a right 
active region corresponding to the right groove, whose loss is^rge. At this 
time, since the two active regions are close, intense mutual interfererme^occurs. 
When the injected current is further increased and the carrier densitynv<he 
right active layer region reaches a certain level, the oscillation, which occurS 
in the right active layer region, is extended to the left active layer region, 
and light emitting recombination of the carriers is increased. Then, the oscilla- 
tion in the right active layer region is stopped. As a result, the intensity of 
the oscillated light in the left active layer region, in which factors hampering 
the oscillation are eliminated, is restored to the initial state, and the self-excited 
oscillation, which is fluctuated in time, is obtained. 




(5*K>PTICAL INTEGRATED CIRCUIT AND MANUFACTURE THEREOF 
(11) 6^204585 (A) (43) 18.10.1986 (19) JP 
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PURPOSE: To enhance the opttealcoupling efficiency of a semiconductor laser and 
a lightguide, by providing an upp&snost layer and a light guiding layer, which is 
included in the lightguide, as semi conductor thin films that are formed at the same 
time, forming an active layer and the light gtricling layer on the approximately same 
plane, and providing the sufficiently broad width^or the semiconductor thin film 
than that of the stripe width of the semiconductor layer" 

CONSTITUTION: A cap layer 32a and a light guiding layer ^2b^of a lightguide 33 are 
simultaneously formed. The cap layer 32a is located on the uppe>^art of an active 
layer 27. A P-type inverted region 34, in which P-type impurities such^&sZn are dif- 
fused in a vapor phase, has a stripe broader than the stripe width of the actrce^layer 
27. Only the region 34 is contacted with a P-side electrode 35. A light guiding 
37 does not have a stripe shape like the active layer 27. The layer 37 is formed 
the entire surface of a region, where a semiconductor layer 28 is not present. Therefore, 
a three-dimensional lightguide can be formed at an arbitrary place. The optical cou- 
pling efficiency of the lightguide 33 and the semiconductor laser 28 is very high since 
the active layer 27 of the semiconductor laser 28 and the light guiding layer 32b of 
the lightguide 33 are located at the approximately same plane. 
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25: InP substrate. 26: etching stopping layer> 
confining layer, 30: P-type InP layer, 31: N-type 1 
36: insulating film. 37: N-type confining layer 
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PURPOSE: To form a low-stress insulating film characterized by chemically 
stable property, good reproducibility and no difficulty in pattern forming, by 
laminating and forming two kinds of Si0 2 films by a thermal CVD method 
and a high-frequency sputtering method. 

CONSTITUTION: On an InP substrate 1, an Si0 2 film 2, which is formed by 
a thermal CVD method and indicates tensile stress, and an Si0 2 film 3, which 
is formed by a high-frequency sputtering method and indicates compressing 
force, are formed. In order to design the thicknesses of the films for offsetting 
stresses, a graph of total stress vs. depositing time for the Si0 2 film prepared 
by the thermal CVD method and a graph of total stress vs. depositing time 
for the -SiOz film by the high- frequency sputtering method are used. The total 
stress of the insulating films constituted by the two Si0 2 films 2 and 3 is de- 
creased to 1/10 or less of the total stress of the single film. 




a: ti>i;tl stress. b: ili'pnsitin>; linn', c: compression siilss. 
il: irnsilr slios 
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